Erythrocyte aging in sickle cell disease.
Physiological removal of old erythrocytes from the circulation by macrophages is initiated by binding of autologous IgG to senescent cell antigen (SCA). SCA is generated from the anion exchanger band 3. This process is accompanied by a number of alterations in the function and structure of band 3. We measured these aging-related parameters in erythrocytes from individuals with sickle cell anemia. Most sickle erythrocytes have characteristics that are also found in senescent normal erythrocytes, such as an increased density and considerable concentrations of cell-bound IgG. Together with the concomitant changes in structure and function of band 3, these data suggest that most sickle erythrocytes have undergone a process of accelerated aging. Preliminary results indicate that this process is reversed upon vitamin E supplementation. These data show that the erythrocyte aging paradigm may provide a useful conceptual framework for the study of the pathophysiology and the evalution of therapeutic intervention in sickle cell disease, and support the view that oxidation can generate neoantigens that are recognized by autoantibodies.